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Description

[0001] The presentinvention relates to a method and apparatus for detecting a motion vector and for encoding picture
signals to transmit or record a moving picture signal from a transmitting side to a receiving side over a transmission
channel and displaying the moving picture signal on a receiving side.

[0002] In a system for transmitting moving picture signals to a remote place, such as a television system, video
conferencing system or a television telephone system, it has been a conventional practice to encode picture signals
by exploiting the intra-frame correlation or inter-frame correlation of picture signals for signal compaction in order to
achieve efficient utilization of the transmission channel.

Specifically, where intra-frame correlation is utilized, the picture signals can be compacted by, for example, discrete
cosine transform (DCT).

[0003] WO-A-93/17525 describes an image processing apparatus which produces motion vectors using a first tech-
nique unless a match error exceeds a certain level, in which case a second technique is used.

[0004] On the other hand, should inter-frame correlation be utilized, the picture signals can be encoded for further
signal compaction. For example, with reference to Fig. 5a, Fig.5b and Fig.8 supposing that a frame picture PC, as a
first picture/frame (or search picture) and a frame picture PC, as a second picture/frame (or reference picture) are
respectively generated at time t; and time t,. A difference between a picture signal of the frame picture PC, and a
picture signal of the frame picture PC, is calculated, and a differential picture PC,, is generated by the difference
between the two picture signals. Since two frame pictures temporally neighboring each other are usually not changed
significantly, the calculated difference between the frame picture PC, and the frame picture PC, is typically small. This
differential may be encoded for compacting the data volume.

[0005] In addition, the frame picture PC, is divided into a plurality of 16-dot by 16-dot blocks (16 vertical dots and
16 horizontal dots). Fig. 8 illustrates a frame picture wherein the blocks are 8-dot by 8-dot. For each of these blocks,
picture portions of the frame picture PC4 having strongest luminance signal pattern similarity thereto are searched by
a block matching method. In other words, each block of frame picture PC, is sequentially compared to a corresponding
block(search block) of pixels in frame picture PC,. This search block is of a predetermined size, or number of pixels,
and is typically larger than the block of frame picture PC, which is under consideration. For example, the search block
may constitute an area which is 32 dot by 32 dot (32 pixels x 32 pixels). The above mentioned difference becomes
smaller by finding an offset (vector) of the position of the picture portion on the frame picture PC, thus detected by
such block matching search with respect to the position of the corresponding block in the frame picture PC,. This vector
is encoded by a variable length encoder 20 shown in Fig.5B and output as a bitstream, while the difference signal thus
found is encoded by a variable length encoder 21 and output as a bitstream. The above-mentioned block matching
method is further illustrated in Fig.6 and Fig. 8.

[0006] In this block matching method, the portion of the frame picture PC, in a search range SR which has the
strongest similarity in luminance pattern to that of the block under consideration BC from frame picture PC, is deter-
mined. In Fig.6, a block in the current memory M, as a reference picture is denoted as A and a block in a search
memory My, as a reference picture, whose candidate vector R is offset by AX, AY is denoted as A'. The sum of absolute
values of the differences between the values of the total pixels belonging to the block A in the current memory M, and
the values of the pixels on the block A' in the search memory M, associated with the respective pixel values in the
block A, for example, is calculated. This sum value is termed the residue. The residue, herein termed D (AX, AY), is
given by the following equation (1):

D(AX,AY)=X |A(X,Y)- A'(X+AX,Y+AY)) 1)

[0007] In the search algorithm usually employed, such as full search or multi-search, a vector (AX, AY) which gives
aminimum residue value is selected from among the plural residues D (AX, AY) obtained in the search area as explained
above is simply employed as an optimum motion vector.

[0008] Meanwhile, there are occasions wherein, if the vector which gives the smallest residue value is simply selected
as an optimum motion vector as conventionally, the motion vector selected becomes vitally different from the actual
vector which should be found.

[0009] For example, if the average luminance of the picture on the display screen in its entirety is changed, as when
the totality of pixels on the screen gradually becomes higher in luminance such that the average luminance of the
picture on the display screen in its entirety becomes brighter (fade-in) or, conversely, the totality of pixels on the screen
gradually becomes lower in luminance such that the average luminance of the picture on the display screen in its
entirety becomes darker (fade-out), the picture portions having the strongest similarity in the luminance signal pattern
are searched by the pattern matching method even though the object remains still on the screen. The resulting vector
is significantly different from the real one.
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[0010] Specifically, on fade-in of a still picture shown in Fig.7a, blocks A, B and C in the picture shown in Fig.7b are
detected by the block matching method as picture portions having strongest luminance signal pattern similarity to
blocks A', B' and C' in Fig.7a. The pixel luminance on a line P'Q’ of a pre-fade-in picture in Fig.7a is shown in Fig.7c,
while the luminance on a line PQ of a post-fade-in picture in Fig.7b is shown in Fig.7d. Lines P'Q' and PQ each define
a predetermined row or line of pixels on a display device. With the block matching method, a luminance portion B
shown in Fig.7d, representing the luminance of a block B in the picture shown in Fig.7b, has been retrieved as a block
having strongest similarity to a luminance portion B' of Fig.7c representing the luminance of a block B' in the picture
shown in Fig.7a. In effect, the luminance of a block portion at the same position as the block B in the pre-fade-in picture
of Fig.7a is represented by a luminance portion B" shown in Fig.7c. Fig. 9 illustrates one example of an apparatus for
performing the above described block matching function. It should be noted that reference numerals corresponding to
like reference numerals in the illustration of the present invention shown in Fig. 1 represent like elements/components.
[0011] In view of the foregoing, it is an object of the present invention to provide a method and apparatus for motion
vector detecting method and picture signal encoding whereby a correct, or predetermined, vector may be detected
although the average luminance on the screen is changed significantly.

[0012] It is another object of the present invention to provide a recording medium on which picture signals are re-
corded thereon in accordance with the moving picture detection method and apparatus and the moving picture encoding
method and apparatus.

[0013] In one aspect, the present invention provides a method and apparatus for detecting motion vector wherein a
motion vector obtained by block matching wherein a luminance pattern freed of dc components from a luminance signal
of a picture and thus containing only ac components is compared to a motion vector obtained by block matching wherein
a luminance signal of a picture and an optimum motion vector based upon the result of comparison is adopted as a
true motion vector.

[0014] According to the present invention there is provided a method for comparing data representing a first sequen-
tial picture frame and a second sequential picture frame to determine a motion vector comprising the steps of:

generating a first motion vector based upon the difference in luminance values by block matching the luminance
data between said first picture frame and said second picture frame and wherein said dc components of said
luminance values have been removed;

generating a second motion vector based upon the difference in luminance values between said first picture frame
and said second picture frame;

generating a first motion vector by block matching said data of said first sequential picture frame and said second
sequential picture frame in which the dc components have been eliminating from the luminance signal so as to
include only ac components;

generating a second motion vector by block matching said data of said first sequential picture frame and said
second sequential picture frame wherein the difference between said first sequential picture frame data and said
second sequential picture frame data is calculated;

comparing said first motion vector and said second motion vector to determine an optimum motion vector; and
outputting either said first motion vector or said second motion vector as an optimum motion vector based upon
said comparison.

[0015] According to the present invention there is also provided an apparatus for detecting a motion vector between
a present frame and a preceding frame of an input digital picture signal which includes DC components and AC com-
ponents comprising:

eliminating means for eliminating DC components from the input digital picture signal so as to provide a digital
picture signal containing only AC components;

first motion vector generating means for generating a first motion vector and first minimum value from the digital
picture signal supplied from said eliminating means by utilizing a block matching algorithm;

second motion vector generating means for generating a second motion vector and a second minimum value from
the input digital picture signal by utilizing a block matching algorithm;

evaluation means for evaluating said first and second motion vectors to determine which meets predetermined
criteria; and

selection means for selectively outputting said first motion vector or said second motion vector on the basis of said
determination of said evaluation means.

[0016] With the picture signal encoding method and apparatus according to the present invention, a true motion
vector is obtained using the above motion vector detecting method. Encoding and quantization are performed on a
prediction picture signal afforded by the true motion vector. The resulting quantized signal and the motion vector are
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encoded by variable-length encoding.

[0017] According to the present invention, a motion vector and minimum value is selected from either a motion vector
and minimum value obtained by a conventional block matching method or a motion vector and minimum value obtained
by removing dc components from a luminance pattern so as to yield only ac components thereof. The selection between
these two motion vectors and minimum values is made based upon the which of the two motion vectors has the minimum
value. The motion vector having the minimum value is selected as an optimum motion vector obtained based upon the
result of this comparison. This optimum motion vector may be employed for variable length encoding of the video signal
even in cases wherein the average luminance of the picture on the screen is varied significantly.

[0018] The presentinvention will be more clearly understood from the following description, given by way of example
only, with reference to the accompanying drawings in which:

[0019] Fig. 1 shows a schematic of one embodiment of the present invention.

[0020] Fig. 2A is a graph showing picture luminance distribution with the method for detecting the motion vector
according to the present invention.

[0021] Fig. 2B is a graph showing picture luminance distribution with the method for detecting the motion vector
according to the present invention.

[0022] Fig.2C is a graph showing picture luminance distribution with the method for detecting the motion vector
according to the present invention.

[0023] Fig.3A s a graph showing picture luminance distribution with the conventional method for detecting the motion
vector.

[0024] Fig.3B is a graph showing picture luminance distribution with the conventional method for detecting the motion
vector.

[0025] Fig.3Cis agraph showing picture luminance distribution with the conventional method for detecting the motion
vector.

[0026] Fig.4 is a graph showing a typical example of an evaluation function.

[0027] Fig.5A illustrates picture signal encoding exploiting inter-frame correlation.

[0028] Fig.5B illustrates picture signal encoding exploiting inter-frame correlation.

[0029] Fig.6 illustrates a conventional method for detecting the motion vector.

[0030] Fig.7aillustrates a motion vector on a picture during fade-in according to a conventional method for detecting
the motion vector and the luminance distribution.

[0031] Fig.7billustrates a motion vector on a picture during fade-in according to a conventional method for detecting
the motion vector and the luminance distribution.

[0032] Fig.7c illustrates a motion vector on a picture during fade-in according to a conventional method for detecting
the motion vector and the luminance distribution.

[0033] Fig.7d illustrates a motion vector on a picture during fade-in according to a conventional method for detecting
the motion vector and the luminance distribution.

[0034] Fig.8 illustrates a current frame 1 and a reference frame 2 in relation to each other.

[0035] Fig. 9 illustrates a conventional apparatus for motion vector detection.

[0036] Block matching methods are described in U.S. patent# 4,897,720 for a Circuit Implementation of Block Match-
ing Algorithm, to Lancelot Wu, et. al.

[0037] Referring to the drawings, illustrative embodiments of the present invention will be explained in detail. Fig.1
schematically shows a construction of a device for carrying out the picture signal encoding method according to the
present invention.

[0038] Data, or pixel values B, of a first frame picture, or reference picture, are input via input terminal 21 to terminal
20a of input selector 20. Control circuit 22 controls input selector 20 to route the data (pixels value B) from input terminal
20a to either output terminal 20b or 20c. In the case of data, or pixel values B, of a first frame picture, control circuit
22 causes input selector 20 to route the data (pixel values B) from terminal 20a to output 20c where it is then stored
in frame memory 1 and routed to average luminance calulating circuit 6. Data, or pixel values A, of a second frame
picture, or search picture, is input and routed via input selector 20 to output terminal 20b where it is then stored in
frame memory 2 and routed to average luminance calculating circuit 7.

[0039] First, by way of calculation of residues, the total pixel values in a predetermined block of pixels under con-
sideration, herein represented by a value of a sole pixel A, are read out from the frame memory 2. The pixel values in
a block in a search range associated with the pixel A, herein represented by a value of a sole pixel B, are then read
out from the frame memory 1. The pixel values A and B read from frame memory 2 and frame memory 1, respectively,
in accordance with control circuit 22, are routed to an arithmetic-logical unit 3 where an absolute value of the difference
between the pixel values A and B is calculated. This absolute value is routed to an arithmetic-logical unit 4 where the
residue D (AX, AY), which is the total sum of the absolute values, is calculated.

[0040] For carrying out calculations of the residue in accordance with the motion vector detecting method of the
present invention simultaneously with the above-described calculations of the residue, the pixel values A and B are
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routed to average luminance calculating units 7 and 6, respectively. The average luminance calculating units 7 and 6
calculate average luminance values of the pixels A and B, respectively. In other words for a full evaluation of a picture
frame block under consideration, the average value of all the A values and B values is calculated by the luminance
calculating units 6 and 7. The average luminance values thus found are routed to an arithmetic-logical unit 8 where
an absolute value of the difference between the average luminance value of the pixel A and that of the pixel B is found
and routed to an arithmetic-logical unit 9. The arithmetic-logical unit 9 calculates a residue Dy (AX, AY) based on the
absolute value calculated by arithmetic-logical unit 8.

[0041] The calculations for finding the residue Dac(AX, AY) will now be explained in detail. The residue is usually
employed by circuitry for retrieving picture portions having strongest luminance signal pattern similarity using the block
matching method. With the motion vector detecting method according to the present invention, the block matching
method is employed in such a manner as to subtract a dc component as a average luminance of a block under con-
sideration from the pixel value in the block under consideration to give a difference, herein termed an ac component,
which ac component is employed in calculating the residue. The residue Dy (AX, AY) is represented by the equation (2):

Dac (AX, AY) =Z | A(X,Y)- A -(A" (X+AX,Y+AY) - A')| 2)

[0042] This value of the residue Dyc(AX, AY) is calculated with the dc component being removed from each pixel
so that the average luminance of the block under calculation is equal to zero. Consequently, even if the average lumi-
nance is significantly changed between the reference picture (average luminance of search picture = A; average lu-
minance of reference picture = A") and the search picture as in the case of fade-in or fade-out, the block matching may
be performed without being affected by changes in the average luminance. Thus a motion vector may be calculated
more accurately by comparing the residue D (AX, AY) and the residue Dyc(AX, AY) to each other for selecting a more
appropriate one of the residues.

[0043] Fig.2a & Fig. 2b shows the luminance distribution in case the dc component has been removed from the pixel
value when calculating the residue using the pictures shown in Figs.7a and 7b. Specifically, Figs.2a and 2b show the
luminance distribution in case the dc component has been removed from the pixel values on the line P'Q’ in Fig.7a
and that in case the dc component has been removed from the pixel values on the line PQ in Fig.7b. Lines PQ and
P'Q' represent a selected row of pixels across a display screen 700. Thus the difference between the luminance dis-
tribution in Fig.2a and that in Fig.2b is as shown shaded in Fig.2c. Fig.3a shows the luminance distribution of the pixel
values on the line P'Q' of the picture shown in Fig.7a, as found by the conventional motion vector detecting method.
Figs.3b and 3c show the luminance distribution of pixel values on the line PQ in Fig.7b and the difference between the
luminance distribution of Fig.3a and that of Fig.3b. The luminance distribution shown in Figs.3a, 3b and 3c is associated
with that shown in Figs.2a, 2b and 2c.

[0044] The arithmetic-logical unit 4 of Fig.1 calculates the residue D (AX, AY) for the totality of blocks within the
search range, while the arithmetic-logical unit 9 of Fig.1 calculates the residue Dpc (AX, AY) for the totality of blocks
within the search range. The residue Dyc(AX, AY) as found by the arithmetic-logical unit 4 and the residue Dpc(AX,
AY) as found by the arithmetic-logical unit 9 are routed to minimum value calculating units 5, 10, respectively. The
minimum value of the residue D (AX, AY) and the minimum value of the residue Dpc(AX, AY) are selected by the
minimum value calculating units 5, 10, respectively. The minimum value of the residue D (AX, AY) and the minimum
value of the residue Dyc(AX, AY), selected by the minimum value calculating units 5, 10, respectively, are routed to
an evaluating unit 11 where the two minimum values of the residues are compared to each other in accordance with
a pre-set evaluation standard. The resulting value of comparison is fed to signal switching units 12 and 13.

[0045] The signal switching unit 12 is configured to effect switching between the minimum values of the residues as
found by the above-described two motion vector detecting methods. The signal switching unit 12 has its input terminals
a and b supplied with the minimum value of the residue Dyc(AX, AY) from the minimum value calculating unit 10 and
with the minimum value of the residue D (AX, AY) from the minimum value calculating unit 5, respectively. The signal
switching unit 13 is configured to effect switching between the motion vectors obtained by the above-described two
motion vector detecting methods. The signal switching unit 13 has its input terminals ¢ and d with the motion vector
from the minimum value calculating unit 10 and with the motion vector from the minimum value calculating unit 5,
respectively. These signal switching units 12, 13 are changed over responsive to the results output from the evaluating
unit 11 so that the minimum value of the residue and the motion vector as found by one of the two motion vector
detection methods are routed to a motion picture encoder 14. Specifically, where the average luminance on the screen
is changed significantly, the minimum value of the residue and the motion vector from the minimum value calculating
unit 10 are routed via the signal switching units 12 and 13 to the motion picture encoder 14. Otherwise, the minimum
value of the residue and the motion vector from the minimum value calculating unit 10 are routed via the signal switching
units 12 and 13 to the motion picture encoder 14. The motion picture encoder 14 effectuates the encoding using
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predicted picture signals and processes the encoded signal in a pre-set manner. The motion picture encoder 14 also
quantizes the processed signal and variable-length encodes the quantized signal and the motion vector.

[0046] The evaluating unit 11 sets, or determines, an evaluation function based upon plural types of sequences and
the function thus set is followed without simply selecting a smaller one of the evaluation functions. In other words,
evaluating unit 11 outputs a signal based upon which of the minimum values signals D, or D ¢min, from minimum
value calculating units 5 and 10, respectively, meet the predetermined criteria.

[0047] Fig.4 shows illustrative examples of the evaluation function(criteria). In this illustration the lines S1 and S2
are defined as follows:

Assuming that, with a minimum value of the residue D (AX, AY) by the conventional method of detecting the motion
vector being D,;;,. and with a minimum value of the residue Dpc(AX, AY) by the present method for detecting the motion
vector being D, . A pre-set value of the residue D (AX, AY) is e,4 which is defined by and corresponds to the point
of intersection of lines S1 and S2 as shown in Fig. 4. The minimum value Dpcpy,i, Of the residue Dac(AX, AY) is such
that Daemin. > ©4(Dpin.) *+ B4, while the minimum value D,,;, of the residue D(AX, AY) is such that D, min = 05 (Dpin.)
Dpin. * Bq, for 0 = < e,4. Under the same assumption, the minimum value D ., of the residue D¢ (AX, AY) is such
that D cmin > o (Dpin) + B2, While the minimum value D, of the residue D(AX, AY) is such that D omin = 0 (Dpin)
+ By, for ey = By. 04= tan 6, while o, = tan 6,.

[0048] With reference to Fig. 1 and Fig. 4, it can be seen that where the values of D, ,;, and D, fall within the area
"J" above the curve defined by lines S1 and S2, as illustrated for example by point V1 on Fig. 4, the evaluation unit 11
causes the switches 12 and 13 to output the signals from terminals B and D to motion picture encoder 14. Likewise,
where the values of D,,;, and D,,,;, fall within the area "K" below the curve defined by lines S1 and S2 (example: point
V2), the evaluation unit 11 causes the switches 12 and 13 to output the signals from terminals A and C to motion picture
encoder 14. Motion picture encoder 14 may be, for example, a MPEG or MPEG Il type motion picture encoding device.
[0049] In view of the above description of the present invention, it will be appreciated by those skilled in the art that
many variations, modifications and changes can be made to the present invention without departing from the scope
of the present invention as defined by the claims appended hereto. All such variations, modifications or changes are
fully contemplated by the present invention.

Claims

1. A method for comparing data representing a first sequential picture frame and a second sequential picture frame
to determine a motion vector comprising the steps of:

generating a first motion vector by block matching said data of said first sequential picture frame and said
second sequential picture frame wherein the dc components have been eliminated from the luminance signal
of both sequential picture frames so as to include only ac components;

generating a second motion vector by block matching said data of said first sequential picture frame and said
second sequential picture frame wherein the difference between said first sequential picture frame data and
said second sequential picture frame data is calculated;

comparing said first motion vector and said second motion vector to determine an optimum motion vector; and
outputting either said first motion vector or said second motion vector as an optimum motion vector based
upon said comparison.

2. A method for encoding a picture signal comprising the steps of:
generating an optimum motion vector in accordance with the method of claim 1;
effecting encoding and quantization on a prediction picture signal generated using said optimum motion vector;
and

variable-length encoding the resulting quantized signal and the motion vector.

3. A method according to claim 1 or 2 in which:
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the step of generating a first motion vector includes generating a first minimum value;

the step of generating a second motion vector includes generating a second minimum value;

and the step of comparing determines the optimum motion vector on the basis of said first minimum value and
said second minimum value.

4. An apparatus for detecting a motion vector between a present frame and a preceding frame of an input digital
picture signal which includes DC components and AC components comprising:

eliminating means (8) for eliminating DC components from the input digital picture signal so as to provide a
digital picture signal containing only AC components;

first motion vector generating means (8, 9, 10) for generating a first motion vector and first minimum value
from the digital picture signal supplied from said eliminating means by utilizing a block matching algorithm;
second motion vector generating means (3, 4, 5) for generating a second motion vector and a second minimum
value from the input digital picture signal by utilizing a block matching algorithm;

evaluation means (11) for evaluating, based on said first and second minimum value, said first and second
motion vectors to determine which meets predetermined criteria; and

selection means (12, 13) for selectively outputting said first motion vector or said second motion vector on the
basis of said determination of said evaluation means.

5. An apparatus according to claim 4 wherein said first motion vector generating means further comprises calculation
means (9) for calculating an integration value of the absolute values of differences in luminance values in each
associated position between a reference block in a preceding frame and a block under consideration in the present
frame.

6. An apparatus according to claim 5 further comprising first means (10) for detecting the smallest integration value
and generating the first motion vector based upon a position of the reference block having the smallest integration
value wherein:

said second motion vector generating means comprises calculation means (4) for calculating an integration
value of the absolute values of differences in luminance value in each associated position between a reference
block in a preceding frame and a block under consideration in the present frame and second means (5) for
detecting the smallest integration value and for generating the second motion vector in accordance with the
smallest integration value; and

said evaluation means (11) evaluates which of said first or second motion vector is preferable on the basis of
the smallest integration values supplied from said first detecting means and said second detecting means.

7. An apparatus according to any one of claims 4-6, wherein:

said first motion vector generating means includes first arithmetic logic unit for calculating a first difference
signal between luminance values of said present frame and said preceding frame data in accordance with the
expression:

A - BJ

where A represents a luminance value of said preceding frame and B represents a luminance value of said
present frame

wherein said first motion vector and first minimum value are calculated in accordance with said output from
said first arithmetic logic unit;

said eliminating means includes first average luminance calculating unit for calculating the average luminance
value of said preceding frame data and second average luminance calculating unit for calculating the average
luminance value of said present frame data;

said second motion vector generating means includes a second arithmetic logic unit for generating a second
difference signal in accordance with the expression:

|(A - Aavg.) -(B- Bavg.)l
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where A, 4 represents the total average luminance value of said preceding frame and B, represents the
total average luminance value of said present frame;

said evaluation circuitry compares the value of said first difference signal with the value of said second differ-
ence signal to determine which value meets predetermined criteria.

8. An apparatus for encoding a video signal comprising an apparatus according to claim 7 and encoder circuitry for
encoding said video signal in accordance with said optimum motion vector and value.
Patentanspriiche

1. Verfahren zum Vergleichen von Daten, die ein erstes sequentielles Vollbild und ein zweites sequentielles Vollbild
reprasentieren, um einen Bewegungsvektor zu bestimmen,
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mit den Verfahrensschritten:

Erzeugen eines ersten Bewegungsvektors durch Blockvergleich der Daten des ersten sequentiellen Vollbilds
und des zweiten sequentiellen Vollbilds, wobei die Gleichkomponenten aus dem Luminanzsignal der beiden
sequentiellen Vollbilder eliminiert wurden, so dafl® nur Wechselkomponenten enthalten sind,

Erzeugen eines zweiten Bewegungsvektors durch Blockvergleich der Daten des ersten sequentiellen Vollbilds
und des zweiten sequentiellen Vollbilds, wobei die Differenz zwischen den ersten sequentiellen Vollbilddaten
und den zweiten sequentiellen Vollbilddaten berechnet wird,

Vergleichen des ersten Bewegungsvektors und des zweiten Bewegungsvektors, um einen optimalen Bewe-
gungsvektor zu bestimmen, und

Ausgeben entweder des ersten Bewegungsvektors oder des zweiten Bewegungsvektors als optimalen Be-
wegungsvektor auf der Basis des Vergleichs.

2. \Verfahren zum Codieren eines Bildsignals mit den Verfahrensschritten:

Erzeugen eines optimalen Bewegungsvektors nach dem Verfahren von Anspruch 1,

Codieren und Quantisieren eines unter Verwendung des optimalen Bewegungsvektors erzeugten Pradikti-
onsbildsignals und

variable Langencodierung des resultierenden quantisierten Signals und des Bewegungsvektors.

3. Verfahren nach Anspruch 1 oder 2, bei dem

der Verfahrensschritt des Erzeugens eines ersten Bewegungsvektors das Erzeugen eines ersten Minimalwerts
beinhaltet,

der Verfahrensschritt des Erzeugens eines zweiten Bewegungsvektors das Erzeugen eines zweiten Minimal-
werts beinhaltet und

in dem Verfahrensschritt des Vergleichens der optimale Bewegungsvektor auf der Basis des ersten Minimal-
werts und des zweiten Minimalwerts bestimmt wird

4. Gerat zum Detektieren eines Bewegungsvektors zwischen einem laufenden Vollbild und einem vorhergehenden
Vollbild eines digitalen Eingangsbildsignals, das Gleichkomponenten und Wechselkomponenten enthalt,

mit einer Eliminierungseinrichtung (8) zum Eliminieren der Gleichkomponenten aus dem digitalen Eingangs-
bildsignal, so daf} ein digitales Bildsignal bereitgestellt wird, das nur Wechselkomponenten enthalt,

mit einer ersten Bewegungsvektor-Generatoreinrichtung (8, 9, 10) zum Erzeugen eines ersten Bewegungs-
vektors und eines ersten Minimalwerts aus dem von der Eliminierungseinrichtung zugeflhrten digitalen Bild-
signal unter Verwendung eines Blockvergleichalgorithmus,

mit einer zweiten Bewegungsvektor-Generatoreinrichtung (3, 4, 5) zum Erzeugen eines zweiten Bewegungs-
vektors und eines zweiten Minimalwerts aus dem digitalen Eingangsbildsignal unter Verwendung eines Block-
vergleichalgorithmus,

mit einer Bewertungseinrichtung (11) zum Bewerten des ersten und zweiten Bewegungsvektors auf der Basis
des ersten und zweiten Minimalwerts, um zu ermitteln, welcher von ihnen vorbestimmte Kriterien erflllt,

und mit einer Auswahleinrichtung (12, 13) fiir die selektive Ausgabe entweder des ersten Bewegungsvektors
oder des zweiten Bewegungsvektors auf der Basis der Ermittlung in der Bewertungseinrichtung.
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5. Gerat nach Anspruch 4, bei dem die erste Bewegungsvektor-Generatoreinrichtung ferner eine Recheneinrichtung
(9) aufweist zum Berechnen des Integrationswerts der Absolutwerte von Differenzen in den Luminanzwerten an
allen einander zugeordneten Positionen zwischen einem Referenzblock in einem vorhergehenden Vollbild und
dem jeweils betrachteten Block in dem laufenden Vollbild.

6. Gerat nach Anspruch 5, ferner mit einer ersten Detektoreinrichtung (10) zum Detektieren des kleinsten Integrati-
onswerts und zum Erzeugen des ersten Bewegungsvektors auf der Basis der Position des Referenzblocks, die
den kleinsten Integrationswert hat,

wobei die zweite Bewegungsvektor-Generatoreinrichtung eine Recheneinrichtung (4) aufweist zum Berech-
nen des Integrationswerts der Absolutwerte von Differenzen in den Luminanzwerten an allen einander zuge-
ordneten Positionen zwischen einem Referenzblock in einem vorhergehenden Vollbild und dem jeweils be-
trachteten Block in dem laufenden Vollbild sowie eine zweite Detektoreinrichtung (5) zum Detektieren des
kleinsten Integrationswerts und zum Erzeugen des zweiten Bewegungsvektors nach Maligabe des kleinsten
Integrationswerts und

wobei die genannte Bewertungseinrichtung (11) auf der Basis der von der ersten Detektoreinrichtung und der
zweiten Detektoreinrichtung gelieferten kleinsten Integrationswerte bewertet, welcher von dem ersten und
dem zweiten Bewegungsvektor zu bevorzugen ist.

7. Gerat nach einem der Anspriiche 4 bis 6, bei dem

die erste Bewegungsvektor-Generatoreinrichtung eine erste arithmetische Logikeinheit aufweist zum Berech-
nen eines ersten Differenzsignal zwischen den Luminanzwertdaten des laufenden Vollbilds und des vorher-
gehenden Vollbilds entsprechend dem Ausdruck

|A-BJ

worin A einen Luminanzwert des vorhergehenden Vollbilds représentiert und B einen Luminanzwert des lau-
fenden Vollbilds reprasentiert,

wobei der erste Bewegungsvektor und der erste Minimalwert in Abhangigkeit von dem Ausgangssignal der
ersten arithmetischen Logikeinheit berechnet werden,

wobei die Eliminierungseinrichtung eine erste Luminanzmittelwert-Recheneineinheit zum Berechnen des Lu-
minanzmittelwerts der vorhergehenden Vollbilddaten aufweist sowie eine zweite Luminanzmittelwert-Rechen-
eineinheit zum Berechnen des Luminanzmittelwerts der laufenden Vollbilddaten,

wobei die zweite Bewegungsvektor-Generatoreinrichtung eine zweite arithmetische Logikeinheit aufweist zum
Erzeugen eines zweiten Differenzsignals entsprechend dem Ausdruck

(A-A,,)-(B-B

avg avg)l

worin A4 den totalen Luminanzmittelwert des vorhergehenden Vollbilds und By, den totalen Luminanzmit-
telwert des laufenden Vollbilds reprasentiert,

und wobei die Bewertungseinrichtung den Wert des ersten Differenzsignals mit dem Wert des zweiten Diffe-
renzsignals vergleicht, um festzustellen, welcher Wert vorbestimmte Kriterien erfillt.

8. Geratzum Codieren eines Videosignals mit einem Gerat nach Anspruch 7 und einer Codierschaltung zum Codieren
des Videosignals nach Malgabe des optimalen Bewegungsvektors und Minimalwerts.
Revendications

1. Procédé destiné a comparer des données représentant une premiére trame d'image séquentielle et une seconde
trame d'image séquentielle destinée a déterminer un vecteur de mouvement, comprenant les étapes consistant a :

générer un premier vecteur de mouvement en mettant en correspondance les blocs desdites données de
ladite premiére trame d'image séquentielle et de ladite seconde trame d'image séquentielle, dans lequel les
composantes continues ont été éliminées du signal de luminance des deux trames d'image séquentielles afin
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de comprendre uniquement les composantes alternatives ;

générer un second vecteur de mouvement en mettant en correspondance les blocs desdites données de ladite
premiére trame d'image séquentielle et de ladite seconde trame d'image séquentielle, dans lequel la différence
entre lesdites premiéres données de trame d'image séquentielle et lesdites secondes données de trame d'ima-
ge séquentielle est calculée ;

comparer ledit premier vecteur de mouvement et ledit second vecteur de mouvement destiné a déterminer
un vecteur de mouvement optimal ; et

sortir soit ledit premier vecteur de mouvement, soit ledit second vecteur de mouvement en tant que vecteur
de mouvement optimal en fonction de ladite comparaison.

2. Procédé destiné a coder un signal d'image, comprenant les étapes consistant a:

générer un vecteur de mouvement optimal selon le procédé de la revendication 1;

effectuer un codage et une quantification sur un signal d'image de prédiction généré en utilisant ledit vecteur
de mouvement optimal ; et

effectuer un codage de longueur variable sur le signal quantifié résultant et sur le vecteur de mouvement.

Procédé selon la revendication 1 ou 2, dans lequel : I'étape de génération d'un premier vecteur de mouvement
comprend la génération d'une premiére valeur minimale ; I'étape de génération d'un second vecteur de mouvement
comprend la génération d'une seconde valeur minimale ; et I'étape de comparaison détermine le vecteur de mou-
vement optimal sur la base de ladite premiere valeur minimale et de ladite seconde valeur minimale.

Dispositif destiné a détecter un vecteur de mouvement entre une trame actuelle et une trame précédente d'un
signal d'image numérique d'entrée qui comprend des composantes continues et des composantes alternatives,
comprenant :

des moyens d'élimination (8) destinés a éliminer les composantes continues du signal d'image numérique
d'entrée de maniere a fournir un signal d'image numérique contenant uniquement des composantes
alternatives ;

des premiers moyens de génération de vecteur de mouvement (8, 9, 10) destinés a générer un premier vecteur
de mouvement et une premiére valeur minimale a partir du signal d'image numérique fourni par lesdits moyens
d'élimination en utilisant un algorithme de correspondance de blocs ;

des seconds moyens de génération de vecteur de mouvement (3, 4, 5) destinés a générer un second vecteur
de mouvement et une seconde valeur minimale a partir du signal d'image numérique d'entrée en utilisant un
algorithme de correspondance de blocs ;

des moyens d'évaluation (11) destinés a évaluer, sur la base desdites premiére et seconde valeurs minimales,
lesdits premier et second vecteurs de mouvement destinés a déterminer lequel correspond a des critéres
prédéterminés ; et

des moyens de sélection (12, 13) destinés a sortir de maniére sélective ledit premier vecteur de mouvement
ou ledit second vecteur de mouvement en fonction de ladite détermination desdits moyens d'évaluation.

Dispositif selon la revendication 4, dans lequel lesdits premiers moyens de génération de vecteur de mouvement
comprennent, de plus, des moyens de calcul (9) destinés a calculer une valeur d'intégration des valeurs absolues
de différences des valeurs de luminance a chaque position associée entre un bloc de référence dans une trame
précédente et un bloc examiné dans la trame actuelle.

Dispositif selon la revendication 5, comprenant, de plus, des premiers moyens (10) destinés a détecter la valeur
d'intégration la plus petite et a générer le premier vecteur de mouvement en fonction d'une position du bloc de
référence ayant la valeur d'intégration la plus petite, dans lequel :

lesdits seconds moyens de génération de vecteur de mouvement comprennent des moyens de calcul (4)
destinés a calculer une valeur d'intégration des valeurs absolues de différences de la valeur de luminance a
chaque position associée entre un bloc de référence dans une trame précédente et un bloc examiné dans la
trame actuelle et des seconds moyens (5) destinés a détecter la valeur d'intégration la plus petite et a générer
le second vecteur de mouvement conformément a la valeur d'intégration la plus petite ; et

lesdits moyens d'évaluation (11) évaluent lequel dudit premier ou second vecteur de mouvement est préférable
en se basant sur les valeurs d'intégration les plus petites fournies par lesdits premiers moyens de détection
et par lesdits seconds moyens de détection.

10
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7. Dispositif selon I'une quelconque des revendications 4 a 6, dans lequel :

lesdits premiers moyens de génération de vecteur de mouvement comprennent une premiére unité arithmeé-
tique et logique destinée a calculer un premier signal de différence entre les valeurs de luminance de ladite
trame actuelle et lesdites données de trame précédente selon I'expression :

A - BJ

ou A représente une valeur de luminance de ladite trame précédente et B représente une valeur de luminance
de ladite trame actuelle ;

dans lequel ledit premier vecteur de mouvement et la premiére valeur minimale sont calculés conformément
a ladite sortie de ladite premiére unité arithmétique et logique ;

lesdits moyens d'élimination comprennent la premiére unité de calcul de luminance moyenne destinée a cal-
culer la valeur de luminance moyenne desdites données de trame précédente et la seconde unité de calcul
de luminance moyenne destinée a calculer la valeur de luminance moyenne desdites données de trame
actuelle ;

lesdits seconds moyens de génération de vecteur de mouvement comprennent une seconde unité arithméti-
que et logique destinée a générer un second signal de différence selon I'expression :

(A-A,,)-(B-B

avg. avg.)l

ou A,,4 représente la valeur de luminance moyenne totale de ladite trame précédente et B, 4 représente la
valeur de luminance moyenne totale de ladite trame actuelle ;

lesdits élément de circuit d'évaluation comparent la valeur dudit premier signal de différence avec la valeur
dudit second signal de différence pour déterminer quelle valeur correspond a des critéres prédéterminés.

8. Dispositif destiné a coder un signal vidéo, comprenant un dispositif selon la revendication 7 et des éléments de
circuit de codeur pour coder ledit signal vidéo conformément audit vecteur de mouvement optimal et a ladite valeur.

11
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